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m 

t — (57) Abstract: The invention relates to an electric switch, especially a piezo switch, with optical and/or mechanical feedback of the 
switching operation. The switch contains at least one switching element, especially beneath a cover panel, which can be activated by 
fs| means of an activating element. This causes a switching signal to be generated and guided out via electrical contacts. The activating 
O element itself is configured in the form of a passive luminous body consisting of an at least translucent material, which can be 
a illuminated by active luminous means. The mechanical feedback of the switching operation can take place using a vibrator which is 
activated by the switching operation that has been initiated and conveys a vibrating motion to the luminous body. 

^ [Fortsetzung auf der n&chsten Seite J 
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appears in parallel with Yl is large. After switching to high sensitivity 
mode, the input g is continuously monitored by the controller Ul, and the 
output b of the controller Ul is switched into a. predetermined logical state 
which is fed into a following circuit and activates it, as long as the pulse 
level Ve indicates identified human hand vibrations ("1" logical state). 
When Ve falls to "0" (no vibrations), the output b of the controller Ul is 
switched back into the default (disactivating) state. 

Figs. 3A and 3B schematically illustrate the voltage of the response signal, 
at lower and at higher sensitivities, respectively. At lower sensitivity, 
application of a relatively strong and continuous pressure on the element 
Yl, results in an analogue pulse with relatively strong amplitude (over Ao) 
and limited duration (shorter than to), as shown in Fig. 3A. Fig. 3B shows 
the same effect, but with switching to higher sensitivity at time point ti. 
The resulting voltage of the response signal is kept over the level Ao as 
long as a continuous pressure is applied on the element Yl by the operator 
(i.e., until the time point t2). 

, The above examples and description have of course been provided only for 
the purpose of illustrations, and are not intended to limit the invention in 
any way. As will be appreciated by the skilled person, the invention can be 
carried out in a great variety of ways, such as using other elements and/or 
materials which vary their electric properties in response to applied 
pressure, employing more than one technique from those described above, 
all without exceeding the scope of the invention. 
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3. Method according to claim 1, comprising providing the switch of a 
derivation to its electronic circuit and passing it from the default to the 
transitory mode and vice versa by changing increasing and respectively 
decreasing the resistance of said derivation. 


4. Method according to claim 1, which comprises: 

a - providing an electronic circuit, to which the pressure-sensitive element 
is connected, and a derivation thereof having a normal higher resistance 
and an alternative lower resistance; 

b - setting amplitude and duration thresholds that must be at least 
equaled for a pulse to be an activating pulse; 

c - when a voltage pulse is produced by an operator by exerting a pressure 

on the pressure-sensitive element, limiting and shaping said pulse; 

d - sensing the amplitude and duration of said shaped pulse; 

e - if said amplitude and duration are not below the predetermined 

thresholds, producing an activating signal; 

f - concurrently, swit chin g the electronic circuit of the switch from the 
default to the transitory mode by changing the resistance of said 
derivation from said lower to said higher value; 

g - for each additional pulse above said amplitude threshold, generating 
an activating signal; and 

h - when no further pulses above said amplitude threshold is sensed for a 
time exceeding a predetermined duration, returning the resistance of said 
derivation to its lower value. 
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5. Method according to any one of claims 1 to 4, wherein the 
pressure- sensitive element is a piezoelectric crystal. 

6. Method according to any one of claims 1 to 4, wherein the 
pressure-sensitive switch is a piezoelectric switch. 

7. Method according to any one of claims 1 to 4, wherein the 
pressure-sensitive element is a pressure-sensitive resistive combination 
operating with an applied input voltage, said combination varying its 
electrical characteristics in response to pressure applied thereon. 

8. Method according to claim 7, wherein the pressure-sensitive resistive 
combination forms a resistor bridge. 

9. Method according to claim 7, wherein the pressure-sensitive resistive 
combination is a pressure-sensitive resistor. 

10. Pressure-sensitive switch apparatus, which comprises all the elements 
of a conventional pressure-sensitive switch, and further comprises means 
for changing the switch from a default mode to a temporary mode and vice 
versa, 

11. Apparatus according to claim 10, wherein the means for changing the 
switch from a default mode to a temporary mode and vice versa are such 
that, as long as the switch is in the default mode, only the deliberate 
actuation thereof by a pressure exerted by an operator on the 
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pressure-sensitive element will produce a primary activating pulse; that 
once such a pulse has been detected and the primary activating pulse has 
been produced, the switch is passed to the transitory mode, in which the 
vibrations of an operator's finger are sufficient to produce secondary 
activating pulses; and once a predetermined time has passed without any 
activating pulses' being detected, the switch returns to the default mode. 

12. Apparatus according to claim 11, wherein the means for passing from 
the default mode to the transitory mode comprise a high and a low 
resistance in parallel in the derivation of the electronic circuit of the 
switch, the low resistance being normally inserted in said derivation; 
means for inserting the high resistance in place of the low one to pass 
from the default to the transitory mode; and means for re-inserting the 
low resistance to return from the transitory to the default mode. 

13. Apparatus according to claim 12, wherein the switch comprises a 
controller and the means for passing from the default mode are embodied 
in said controller, which is programmed to exchange the high resistance 
for the low one when it receives the primary activating pulse and to 
reverse said exchange when it detects that a predetermined time has 
passed without the production of secondary activating pulses. 

14. Apparatus according to claim 12, wherein the low resistance is 
permanently inserted in the derivation of the electronic circuit and an 
additional resistance is provided to be inserted to pass the switch from the 
default to the provisional mode and disinserted to return to the default 
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mode, the sum of the low and the additional resistances constituting the 
high resistance. 

15. Apparatus according to any one of claims 11 to 14, in which the 
pressure-sensitive element is a piezoelectric crystal. 

16. Apparatus according to any one of claims 11 to 14, in which the 
pressure-sensitive switch is a piezoelectric switch. 

17. Apparatus according to any one of claims 11 to 14, in which the 
pressure-sensitive element is a pressure-sensitive resistive combination 
operating with an applied input voltage, said combination varying its 
electrical characteristics in response to pressure applied thereon. 

18. Apparatus according to claim 17, in which the pressure-sensitive 
resistive combination forms a resistor bridge. 

19. Apparatus according to cl aim 17, in which the pressure-sensitive 
resistive combination is a pressure-sensitive resistor. 

20. Method of producing an activating signal by exerting pressure on a 
pressure-sensitive element, substantially as described and illustrated. 

21. Pressure-sensitive switch apparatus, substantially as described and 
illustrated. 
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3, Method according to claim 1, comprising providing the switch of a 
derivation to its electronic circuit and passing it from the default to the 
transitory mode and vice versa by changing increasing and respectively 
decreasing the resistance of said derivation. 

4. Method according to claim 1, which comprises: 

a - providing an electronic circuit, to which the pressure-sensitive element 
is connected, and a derivation thereof having a normal higher resistance 
and an alternative lower resistance; 

b - setting amplitude and duration thresholds that must be at least 
equaled for a pulse to be an activating pulse; 

c - when a voltage pulse is produced by an operator by exerting a pressure 

on the pressure-sensitive element, limiting and shaping said pulse; 

d - sensing the amplitude and duration of said shaped pulse; 

e - if said amplitude and duration are not below the predetermined 

thresholds, producing an activating signal; 

f - concurrently, switching the electronic circuit of the switch from the 
default to the transitory mode by changing the resistance of said 
derivation from said lower to said higher value; 

g - for each additional pulse above said amplitude threshold, generating 
an activating signal; and 

h - when no further pulses above said amplitude threshold is sensed for a 
time exceeding a predetermined duration, returning the resistance of said 
derivation to its lower value. 
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appears in parallel with Yl is large. After switching to high sensitivity 
mode, the input g is continuously monitored by the controller Ul, and the 
output b of the controller Ul is switched into a. predetermined logical state 
which is fed into a following circuit and activates it, as long as the pulse 
level Ve indicates identified human hand vibrations ("1" logical state). 
When Ve falls to "0" (no vibrations), the output b of the controller Ul is 
switched back into the default (disactivating) state. 

Figs. 3A and 3B schematically illustrate the voltage of the response signal, 
at lower and at higher sensitivities, respectively. At lower sensitivity, 
application of a relatively strong and continuous pressure on the element 
Yl, results in an analogue pulse with relatively strong amplitude (over Ao) 
and limited duration (shorter than to), as shown in Fig. 3A. Fig. 3B shows 
the same effect, but with switching to higher sensitivity at time point ti. 
The resulting voltage of the response signal is kept over the level Ao as 
long as a continuous pressure is applied on the element Yl by the operator 
(i.e., until the time point t2). 

The above examples and description have of course been provided only for 
the purpose of illustrations, and are not intended to limit the invention in 
any way. As will be appreciated by the skilled person, the invention can be 
carried out in a great variety of ways, such as using other elements and/or 
materials which vary their electric properties in response to applied 
pressure, employing more than one technique from those described above, 
all without exceeding the scope of the invention. 
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CLAIMS 

1. Method of producing an activating signal by exerting pressure on a 
pressure-sensitive element, which comprises the steps of: 

1 - providing an electronic circuit in which said pressure-sensitive element 
is inserted, that has two modes, a default mode and a transitory mode; 

2 - normally keeping said circuit in the default mode, in which it 
generates a primary activating signal, in the same manner and under the 
same conditions as a conventional pressure-sensitive switch, when an 
operator produces a primary pulse, having amplitude and duration not 
below predeter min ed thresholds, by applying pressure to the 
pressure-sensitive element; 

3 — when the primary activating signal has been generated, or 
concurrently with its generation, switching said circuit to the transitory 
mode, in which it generates secondary activating signals, in response to 
secondary pulses produced by pressures lower than the pressure that has 
produced said primary pulse; and 

4 — retur nin g the electronic circuit to its default mode, when no secondary 
pulses have been produced for a predetermined period of time. 

2. Method according to claim 1, wherein the pressure which produces the 
primary activating signal is the pressure of an operator's finger on the 
pressure-sensitive element and the pressures which produce the secondary 
activating signals are generated by vibrations of the operator's finger 
which continues to apply pressure to the pressure-sensitive element. 


